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catea at nigh speed (e.g. 1KH 3 ), and each reciprocation causes a small volume of fluid to be forced by the closure member 

£v«£ «° a « k 1 pa *? a8e ' corres P° ndin S v ° lume of to be ejected from nozzle (6) as a small dot. Actuations of the 
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FLUID APPLICATOR 

This invention relates to a fluid applicator, 
that is to say a device for applying a fluid to a body/ 
e.g. of paper or cardboard. The preferred embodiment 
of the invention is particularly suitable for the 
application of li quid adhesive materials, although the ' 
invention is not limited to this use. 

Conventional techniques for the application 
of adhesive materials during automated manufacture have 
included the use of spray nozzles and flow nozzles 
controlled by solenoid valves, and the use of mechanical 
transfer rollers or bars for transferring adhesive from 
a reservoir onto the surface to be coated. None of 
these techniques readily admits to precise control of 
the shape, position, and area of adhesive applied under 
15 all manufacturing conditions, and in particular none 
of the prior art techniques is suitable for applying 
a well defined elongate bar of adhesive to a rapidly 
moving web of material when the bar is orientated other 
than with its longitudinal axis parallel to the direction 
20 of movement of the web. This disability stems from 

the limited speed of operation of transfer mechanisms 
that operate intermittently, and the inability of prior 
art nozzle arrangements to be controlled accurately and 
rapidly. 
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According to one aspect of the present 
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invention there is provided a fluid applicator comprising 
a fluid reservoir; an outlet passage leading from the 
fluid reservoir to a nozzle; a closure member normally 
closing the outlet passage but reciprocable within the 
5 reservoir in a direction generally parallel to the axis 
of the passage to repeatedly open and close the passage, 
each passage closure resulting in a small volume of 
fluid from the reservoir being forced by the closure 
member into the passage to eject a corresponding volume 

10 of fluid from the nozzle. 

The preferred embodiment of fluid applicator 
when used to apply adhesive material, has the advantage 
that it can be controlled with g^j-eat precision enabling 
the flow of adhesive to be turned "on" and "off" in 

15 a precisely "defined manner, thereby enabling adhesive 
areas to be set down with considerable precision. 
Further, the preferred fluid applicator is particularly 
suitable for electronic control thereby enabling the 
size, shape, and position of adhesive patterns to be 

20 controlled easily by use of a computer. This is of 
particular advantage since details of a particular 
adhesive pattern may be readily set up in the computer, 
and stored for future production runs requiring, the 
same pattern. 

25 The invention will be better understood from 

the following description of preferred embodiments 
thereof, given by way of example only, reference being 
had to the accompanying drawing wherein: 

Figure 1 is a schematic cross-section of one ^ 
30 embodiment of the invention; and 

Figure 2 is a schematic cross-section of a 
second embodiment of the invention. 

The fluid applicator shown in Figure 1 
comprises a body 2 defining a fluid reservoir 3 to which 
fluid is supplied via an inlet 4. The fluid will typi- 
cally be an adhesive, and is supplied to the inlet 
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4 under pressure to maintain a predetermined pressure 
within the reservoir 3. 

An outlet passage 5 leads from the reservoir 3 
to a nozzle 6. The end of the passage 5 nearest the 
5 reservoir 3 is conical and forms a seat 7 for a closure 
member 8 which is normally biased into engagement with the 
seat 7 to close the outlet passage to fluid flow. The 
closure member 8 is mounted on an actuating mechanism 
9 which can be controlled by electrical signals supplied 
10 to wires 10 connected to the actuating mechanism 9. By 
supplying appropriate control signals via the wires 10 
the actuating mechanism 9 can operate to move the closure 
member 8 upwardly as illustrated in the drawing, i.e. 
in the axial direction of the passage 5- When the closure 
15 member is so moved fluid within the reservoir 3 fills the 
conical upper end of the passage. When the closure member 
is subsequently rapidly returned to the position 
illustrated in the drawing a small volume of fluid is 
forced along the passage 5 causing a corresponding volume 
20 of fluid to be ejected from the nozzle 6. 

In use the closure member 8 is reciprocated 
rapidly to eject a series of dots or droplets of fluid 
from the nozzle 6. In one preferred embodiment of the 
invention the closure member 8 is reciprocated at a 
25 frequency of 1000 Hz to produce a corresponding stream of 
dots of fluid at a rate of 1000 dots per second. The size 
of the dots may be adjusted by adjusting the size of orifice 
6 and/or the pressure of fluid within the reservoir 3, and 
the frequency at which dots are emitted may be adjusted by 
30 varying the frequency of reciprocation of the closure 
member 8. By a suitable combination of these variables 
the rate of fluid ejected in terms of volume per unit 
time may be varied over a wide range in accordance with 
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. of the fluid to be applied and the nature and 
the nature of the fl ^ fluid applie d. 

sp eed „f T e»ent - ^ ^^^^^ , ie apply 

„evin S web of paper an a bus, machi nery. In 

packaging .aachxnery, or COMt . nt 5peed and 

this case, if «- ^/^TfLed applicator the appli- 
in a constant direction below ^ web 

oator will, when ejecting fluid, pro 

a Xin. of dots. The diameter, of the dot ^ ^ 
.Ined by the physical para».t.r. ^ pela<siv e to 

fluid being ejected and ^^J^^ o£ the 
each other will be detuned by . o g ^ ^ 

fluency of -oiprocataon o the ci ^ ^ ^ 

speed of »ove«ent of the web. ^ ^ ^ ^ 

frequency of "™ r °"™ a ™ desirabl . for the individual 
desired dot f ^ the applio ator is actuated 

do ts to overlap so uced> or it m ay b. 

' C °"T:Z Z: nlsofete dots, depending on the oirou»- 
) desirable "to nave 

StanC6S " Because the ahove described applicator only 

Because wh en.the actuating 

produces a series of ejected do re adily be 

n operational the applicator can r j 
* d off lnder eiectrioal or electronic control 
5 turned on and off unaer reciprocated as 

Du ring periods the closure «J- „ o£r „ 

described above to produce a serxe illu strated 
periods the closure »e„b, ,r ^ fron th . 

30 r/r/lL Assured in the ^^J^T- 

45 4>v.^ a Hhesive line ^a-n ^ 
and the positxon of contr olled. Typically, an 
web movement) to be _ can be laid down with 
adhesive line having a ^ °* of applicators as 
precision. By arranging a plu rality 
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above in side-by-side relationship such that the lines 
of adhesive produced by each nozzle 6 overlap, and 
controlling each of the actuating mechanisms 9 to pro- 
duce a desired pattern of adhesive it will be appre- 
ciated that the size, shape, and position of an adhesive 
pattern laid down on a moving web of material may 
readily be controlled. For example, if a bank of 
applicators 1 is located across the full width of a 
web of moving material and the actuating mechanisms 9 
are controlled to switch all the applicators on and off 
simultaneously for a short period a line of adhesive 
running transverse to the direction of movement of the 
web can be laid . down with precision. Typically, a 
line of adhesive 6 mm wide can readily be laid down in 
IS this manner. 

It will be further appreciated that the 
individual actuating mechanisms 9 can be controlled ' 
separately to produce any desired adhesive pattern on 
the moving web. For example, chevron shaped bars of 
adhesive or wavey lines of adhesive can be produced in 
any orientation relative to the direction of movement of 
the web by suitable control of the actuating mechanisms. 
Such control is preferably effected electronically 
under program control. For example, a computer may be 
used to set up a particular pattern of adhesive on a 
screen and the pattern so set up may automatically be 
reproduced by the applicators under program control. 

One typical use of the present invention 
is in the formation of continuous business forms which 
may consist of several webs of paper secured together 
by lines of adhesive along the laterial edges of the 
webs. Applicators as described above may be used to apply 
continuous lines of adhesive along the laterial edges 
of the webs, or broken lines or even a series of 
35 individual dots. Further, suitable banks of applicators 
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arranged across the direction of the web may be used to 
lay down lines of adhesive transverse to the web da.rect.on 
for example to connect together the top edge of a set of 
business forms, or to form sealed envelopes consxstxng of 
k two or more webs of material united together along four 
5 sides. in addition to the business forms production « 
applicator, described above are potentially of value xn the 
packaging industry, e.g. in the formation of cartons, and 
in the paper conversion industry. . 

Preferably, each body 2 houses a number of 
passages 5 and corresponding closure members 8 to produce 
In applicator" unit which can lay down a number of overlappxng 
Xini: of adhesive. A single such unit may - used to span 
the full width of a web of material or several such unxts 
lS may be assembled together to form a complete fluid applyxng 

maCh±ne " The actuating mechanism 9 may be of. any suitable 
type able to reciprocate the closure member in the manner 
required. In the embodiment shown in Figure 1 a pxezo- 

90 ceramic actuator is used. 

The embodiment shown in Figure 2 is sxmxlsr to that 
of Figure 1 in that it comprises a body 1 defining a reser- 
voir 3 to which Fluid is supplied vis an inlet 4 and from 
whioh fluid is edected into an outlet passage 5 by 
« rotation of a closure member 8A. In the case of the Figure 
" a r ngement the closure member 8A is counted on a tenoned 
„ ir e 11 which passes through insulating bushes 11.1J and to 
the free ends 14,15 of which are connected the 
„ ir es 10 of the associated control equipment. The closure 
30 ..ember 8A is mounted in a magnetic field the lines of 

force of which rd» perpendicular to the plan, of the paper 
so that when-, suitable A.C. current is fed through the 
wire 11 the closure member is reciprocated by a magneto- 

galvanic effect. . 

" Any other suitable system for recxprocatxng the 
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closure member may be adopted, for example a high speed 
solenoid system. The exact nature of the mechanism for 
reciprocating the closure member is not critical and any 
arrangement which can reciprocate the closure member at 
5 the desired frequency and which is susceptible to 

electrical or electronic control may be used. It should 
also be noted that the shape of the passage and the 
closure member may be different from that illustrated. It 
has been found that various combinations of passage shape 
10 and closure member shape give satisfactory results, and 
any combination of shapes which results in the ejection 
of a droplet of fluid from the nozzle each time the 
closure member is reciprocated may be used. It should be 
understood that the invention operates by positively 
IS ejecting a stream of droplets from the nozzle rather than 
simply opening and closing a valve at the outlet of a 
pressurized vessel of fluid, and any combination of 
passage and closure member which provides the required 
positive ejection of droplets- of fluid is within the 
20 scope of the invention. 

Whilst in general the frequency of reciprocation 
of the closure member and the speed of movement of the 
web will be such that the dots of fluid, when they hit 
the web, will spread out to overlap each other so that 
25 when the applicator is "on" a continuous line of fluid 
is laid down on the web, it should be understood that 
for some applications the speed of movement of the web 
may be such that the dots do not overlap, and accordingly 
a line of dots is laid down when the applicator is "on", 
30 Also, the applicator may be such that the closure member 
can be held in the open position, thereby enabling a con- 
tinuous stream of fluid to flow from the applicator. 

Preferably, a plurality of applicators are 
associated with a microcomputer control unit which auto- 
35 matically turns ea<:h applicator on and off under program 
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control to lay down the desired pattern of fluid on a 
moving web. The applicators may be arranged in a 
single row across the web, or in a plurality of 
mutually offset rows. If offset rows are used, the control 
5 unit preferably automatically compensates for the offset 
when turning the applicators on and off. The control 
unit may incorporate a screen to enable an application 
pattern to be set up and dimensionally verified for size 
and position using only the control unit. Additionally 
10 or alternatively the control unit may accept programming 

from another computer either by direct connection (temporary 
or permanent) or by use of some machine readable transfer 
medium e.g. a magnetic disc or tape. 

Finally, whilst the invention has been described 
15 with particular reference to the application of liquid 

adhesive to a moving web, it will be appreciated that the 
applicators, and the associated control systems, have a 
wide range of other applications. For example, the 
fluid applied may be a liquid or a flowable powder, and 
20 may be other than an adhesive. A specific example of an 
alternative use of the applicator is the application of 
liquid ink in a desired pattern, e.g. to print information 
such as packaging data on cardboard cartons. 
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CLAIMS 

1 • A fluid applicator comprising a 

fluid reservoir; an outlet passage leading from 
the fluid reservoir to a nozzle; a closure memb-er normally 
closing the outlet passage but reciprocable within the 
5 reservoir in a direction generally parallel to the axis 
of the passage to repeatedly open and close the passage, 
each passage closure resulting in a small volume of fluid 
from the reservoir being forced by the closure member into 
the passage to eject a corresponding volume of fluid from 
10 the nozzle. 

2 - A fl ^id applicator according to claim 1 wherein the 
end of the outlet passage adjacent the reservoir is conical 
and forms a seat for the closure member. 

15 

3- A fluid applicator according to claim 2 wherein a 
por-tion of the closure member is conical and mates wi-fch the 
conical seat. 

20 4 • A fluid applicator according to claim 2 or claim 3 

wherein the outlet passage down stream of the conical 
portion is substantially cylindrical, and the closure 
member includes a cylindrical extension which is located 
in the cylindrical portion of the outlet passage when the 

2 5 closure member is in its normal position closing the outlet 
passage . 
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5_ A fluid applicator according to any preceding 

claim wherein the reservoir is formed by a body which has 
a plurality of said outlet passages extending from the 
reservoir, each passage being provided with a respective 
closure member whereby the applicator can lay down a 
plurality of rows of dots. 

g < A fluid applicator according to claim 5 wherein 

the rows of dots overlap each other. 

A fluid applicator according to claim 5 or 
claim 6 wherein the closure members may be separately 
controlled. 

15 8. A. fluid applicator according to any preceding 

claim wherein the reciprocation of the or each closure 
member is under the control of a computer program. 
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20 



9 . a fluid applicator' according to any preceding 

claim wherein the fluid applied is liquid adhesive. 



!0. A fluid application system comprising at least 

one applicator according to any preceding claim, and a 
computer control unit for controlling operation of the or 
25 each applicator, the control unit incorporating a screen 
on which the desired pattern of application can be set- 
up using the control unit. 
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